Background Policy and regulatory efforts to reduce Clostridium difficile infection (CDI) rates now focus increasingly on the community setting, especially residential and nursing homes for the elderly. We aimed to describe how potentially infectious diarrhoea is managed in care homes, and to explore related infection control and human waste management practices.
Introduction
Infection control in care homes has become a major public health problem, with the emergence of highly pathogenic Clostridium difficile infection (CDI) as an important cause of mortality in the elderly. 1, 2 Age-standardized death rates related to C. difficile more than doubled in England and Wales from 1999 to 2004, with the majority of deaths occurring in people aged over 65. 3 Mortality rates of over 230 per 100 000 have been reported in the .85 age group, and 6 -30% of patients die when pseudomembraneous colitis is present. 1, 4 A new strain (ribotype 027) has emerged recently in Northern Europe, USA and Canada. 5 This strain is causing concern as it is associated with more severe clinical presentation, particularly in elderly and frail patients. 5 The 027 strain has caused several large outbreaks in the UK, including the Stoke Mandeville Hospital outbreak where 12 deaths occurred. 5 Although rates of CDI in England have fallen from a peak of over 55 000 cases in 2007, the number of cases remains high with over 36 000 cases recorded in 2008 -2009. 2 Community acquired cases now account for almost 50% of all reported CDI cases in England. 2, 5 Elderly care home residents are vulnerable since they commonly receive treatments which may predispose them to CDI, such as antibiotics and gastric-acid suppressants. 6, 7 Two recent studies discovered high rates of asymptomatic carriage among care home residents and found that environmental contamination is common in this setting. 8, 9 This may be attributable to poor personal hygiene or inadequate environmental cleaning. 7 Infection control requires adequate facilities, such as automated sluice machines for safe disposal of human waste and the ability to isolate affected residents. Automated sluice facilities have become a requirement for nursing homes, though not in residential care homes. There is some debate regarding the relative contributions of symptomatic and asymptomatic CDI to transmission in care homes. 8 -11 Current guidance tends to focus on identifying, isolating and treating symptomatic individuals. 7 By October 2010 all care homes will be required to comply with the Health and Social Care Act as part of their registration requirements. 12 The accompanying Code of Practice sets out 10 compliance criteria on the prevention and control of infection. Three of these criteria are particularly relevant to the present study. Criterion 2 states that homes must 'provide and maintain a clean and appropriate environment in managed premises that facilitates the prevention and control of infections.' This includes management of human waste and safe cleaning of commodes and bedpans. Criterion 5 requires that care homes 'ensure that people who have developed an infection are identified promptly and receive the appropriate treatment and care to reduce the risk of passing on the infection to other people'. This links in with the requirement to provide adequate isolation facilities (Criterion 7). A recent study by the Care Quality Commission (CQC) concluded that care homes in England have not yet effectively implemented certain aspects of the Health and Social Care Act requirements on improving infection prevention and control. 13 The Health and Social Care Act (2008) requires care homes to 'have regard to national guidance relating to infection prevention and control'. Specific national guidance for control of CDI comes from the Department of Health publication 'C. difficile infection: how to deal with the problem'. 7 In order to improve early identification of the infection, the guidance recommends that a protocol represented by the acronym 'SIGHT' is applied in all cases of diarrhoea: Suspect that a case may be infective where there is no clear alternative cause for diarrhoea, Isolate the patient immediately while determining the cause of the diarrhoea, Gloves and aprons must be used for all contacts with the patient and their environment, Hand washing with soap and water should be carried out before and after each contact with the patient and their environment and Test the stool for toxin by sending a specimen immediately. 7 Seeking advice from the local Health Protection Unit (HPU) is recommended when two or more cases of diarrhoea that are suspected to be infectious occur within a few days in a care home. 7 An outbreak is defined as 'two or more cases caused by the same strain related in time and place over a defined period that is based on the date of onset of the first case'. 7 The aim of this study was to describe how potentially infectious diarrhoea is managed in a sample of Sussex care homes and to explore related infection control and human waste management practices. The findings will help to describe current compliance with national guidance and identify areas for improvement.
Methods

Development of questionnaire
A postal questionnaire was developed by a multi-disciplinary team of health protection practitioners and clinicians from local acute services and HPUs, drawing on existing guidance and experience of recent outbreaks of diarrhoea. The questionnaire addressed four broad areas: management of diarrhoea, treatment of diarrhoea, general infection control and frequency of outbreaks of diarrhoea in the home. The questionnaire was titled 'Management of residents with diarrhoea' as the researchers did not want to influence the responses by focussing explicitly on C. difficile (which was high profile in the media). Questions relating to management and treatment of diarrhoea reflected the SIGHT protocol for management of suspected potentially infected diarrhoea (described above) and care homes were asked about how human waste was managed. The questionnaire was piloted in six care homes in the neighbouring county of Surrey and care home staff provided feedback to inform the development of the final questionnaire.
Administration and analysis of questionnaire
The questionnaire was sent by post to all 907 care homes in East and West Sussex in April 2009. One questionnaire was sent to each care home, with a covering letter addressed to care home managers explaining that findings would be used to identify areas for improvement. Participants were reassured that all findings would be treated anonymously and in confidence to encourage respondents to answer honestly. Completed questionnaires were sent to the Brighton and Sussex Medical School and were anonymized prior to analysis. Reminder letters were not possible as the H1N1 flu pandemic began and became a priority at this point in the study.
HPU colleagues counted the total number of outbreaks of diarrhoea reported by all Sussex care homes during the first quarter of 2009. This was done using the HPU database (HPZone), onto which all outbreaks are entered.
Data were double entered on a database, exported to the statistical package STATA 10 and descriptive statistics were calculated. The chi-squared test was used to provide a comparison between nursing and residential homes on questions regarding infection control and management of waste.
Ethical approval was not required for this study, which was an audit of practice in relation to published standards. It was undertaken by the HPU and local NHS providers with a view to directly enabling service improvement, through more targeted support for care homes.
Results
A total 368 (41%) care homes in Sussex completed the questionnaire (50% of nursing homes and 36% of residential homes). Table 1 summarizes the participating care homes. A quarter of homes provided care for elderly people with mental illness. Nursing homes were generally larger than residential homes. Some homes (7.2% of nursing and 18.7% of residential) had no en-suite toilet facilities for residents. One hundred and three care homes (28%) reported having had at least one outbreak of diarrhoea during the first quarter of 2009, and 18 of these reported having three or more such outbreaks (an outbreak was defined as two or more residents and/or staff affected at the same time). During the same time period, 25 outbreaks of diarrhoea were reported to the HPU by all Sussex care homes.
Initial management of diarrhoea: isolation and stool sampling Table 2 shows data on the initial management of diarrhoea. One third of homes that answered this question reported isolating residents after two to three episodes of diarrhoea in a 24 h period, with 15% reporting that they never isolated residents. Most nursing homes (92.8%) and 71.7% of residential homes reported that gloves and aprons were always worn when entering the room of an affected resident. Over a fifth (21.9%) of residential care homes did not answer this question. Stool samples were sent within the first 24 h of onset of diarrhoea in 37% of nursing homes and 18% of residential homes, although most homes reported waiting beyond 24 h. Almost half (42.2%) of residential homes reported that they would only send a stool sample for testing on the request of a general practitioner (GP).
Infection control: hand washing and human waste management Table 3 describes practices relating to infection control within the care homes. Most nursing homes and 81% of residential homes reported that all staff had received training in hand hygiene techniques. Human waste was disposed of exclusively in an automated sluice machine in 49% of nursing and 8% of residential homes, with 22% of nursing and 71% of residential homes using a method other than automated sluice. Commodes and bed pans were washed exclusively in an automated sluice in 64% of nursing and 9% of residential homes. Almost one-third (31.9%) of residential homes did not answer this question. Bedpans and commodes were washed out in residents' sinks in 4.5% of nursing and 21% of residential homes, and in a communal sink or bath in 10% of residential homes. Linen soiled by faeces was placed into a dissolvable bag then into a washing machine in 75% of residential and 89% of nursing homes. Respondents were instructed to tick one box only. Respondents were instructed to tick one box only.
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Discussion
Main findings of this study
This study provides a unique insight into compliance with infection prevention and control guidance for suspected C. difficile infection in care homes. 7 Our data show that inadequate infection control practices in relation to diarrhoea are very common in care homes. Current recommendations state that residents should be isolated immediately, yet less than a quarter of homes immediately isolate residents with potentially infectious diarrhoea and some never isolate. Although potentially infectious stool samples should be sent for testing immediately, samples are often being sent to the laboratory once the resident has had diarrhoea for over 24 h, with some homes waiting up to 48 h.
The guidelines state that gloves and aprons must be used for all contacts with the patient and their environment, but some homes did not always use gloves and aprons when caring for patients with diarrhoea. Perhaps the most concerning findings related to human waste management practices in care homes. Only 8% of residential homes and half of nursing homes used an automated sluice exclusively and practices including washing out commodes and bed pans in shared baths were reported by some residential homes (10%).
Although this was primarily a descriptive study, some statistically significant differences were observed between care homes in terms of initial management of diarrhoea and infection control practices. Residential and nursing homes differed on rapid isolation and testing and management of human waste.
Seeking advice from the HPU is recommended when two or more cases of diarrhoea that are suspected to be infectious occur within a few days in a care home. 7 Our data show that outbreaks are substantially under-reported. Although participating care homes reported over 100 outbreaks of diarrhoea during the study period via our survey, we found that only 25 outbreaks of diarrhoea had been reported to the HPU during the same period (for all Sussex care homes). Given that 41% of care homes participated in the study, we would expect the actual number of outbreaks across Sussex care homes to be much higher.
In summary, many homes are not meeting the Health and Social Care Act requirements to 'ensure that people who have developed an infection are identified promptly', or to 'provide adequate isolation'. Our findings regarding management of human waste suggest that some homes are failing to 'provide and maintain a clean and appropriate environment that facilitates the prevention and control of infections', in line with the pending Health and Social Care Act requirements. Our study has identified some specific areas for improvement, particularly rapid isolation and testing of residents with potentially infectious diarrhoea, appropriate use of personal protective equipment and safer management of human waste.
What is already known on this topic
Residents of care homes are particularly vulnerable to adverse outcomes from C. difficile infection. 8, 9, 13 Further reductions in morbidity and mortality require effective control measures in community care settings. Recent guidelines focus on the need for adequate infection control practices in care homes and homes must adhere to the Health and Social Care Act requirements regarding infection prevention and control by October 2010. 7, 12 A recent survey of care homes in England by the CQC found that knowledge of infection prevention and control guidance is highly variable and that such guidance is often not being implemented by care homes. 13 The study found a general lack of in-house experience of infection prevention and control within care homes, which rely largely on other organizations for advice and support. 13 Areas of concern included inadequate sharing of information regarding patients' infection status between care homes and hospitals, which may affect patient care, recovery and transmission of infection. The study concluded that care homes in England require more advice, support and training in order to meet the requirements of the Health and Social Care Act. 13 Although our study explored different aspects of the Health and Social Care Act to the CQC study, our findings are consistent with the overall conclusion that a great deal of progress must be made in order for care homes to meet the requirements of the Act, prior to its introduction in 2010. 12 
Limitations of this study
A particular strength of this study was the large sample of homes that participated in the survey. However, we cannot rule out response bias, and it is likely that homes with very poor knowledge or practices around infection control were under-represented. The response rate was higher for nursing (50%) than for residential homes (36%), possibly because nursing homes saw the topic as more relevant. Social desirability bias may have been an issue, although anonymizing the results should have helped to minimize this.
What this study adds
Our study is the first to examine how diarrhoea is managed in care homes in England, based on the latest guidance for controlling C. difficile infection. 7 Our findings demonstrate widespread delays in infection control actions, along with some poor implementation of barrier nursing, for potentially infectious diarrhoea. This has important implications for transmission of C. difficile in this setting, where residents are particularly vulnerable to infection and adverse outcomes. Current infection prevention and control guidelines for management of diarrhoea are not being implemented consistently, sometimes to an extreme extent. 7 Although our study was not powered to look at differences between types of home, our findings showed that residential and care homes differed on reported infection control practices. We would expect this to be the case, particularly in areas such as management of human waste.
Little is known about human waste disposal practices in UK care homes, and this study presents new findings regarding some unacceptable practices in this area. Our study shows that care homes are a long way from meeting the national guidance, particularly with regard to rapid isolation and testing, and appropriate use of personal protective equipment. Infection control practices in care homes need to be far more rigorous in order to protect care home residents from outbreaks involving a symptomatic, potentially infectious case of C. difficile as well as other infectious causes of diarrhoea.
Care homes may face challenges in implementing infection prevention and control guidance. Some care homes do not have en suite toilets, making isolation more difficult. Safe management of human waste may be difficult if automated sluice machines are not available. Loose stools are very common in elderly care home residents and it may be difficult for staff to differentiate between 'normal' loose stools, and potentially infectious diarrhoea. 7 Care homes face conflicting priorities, such as the need for isolation and barrier nursing versus residents' quality of life and a sense of 'homeliness'. However, where disposal of faeces and diarrhoea is concerned there should be no room for complacency, and some of the practices reported undermine the dignity of residents.
It remains unclear which interventions are most effective for reducing CDI rates in care homes and there is some debate regarding the relative contributions of symptomatic and asymptomatic CDI to transmission. 8 -11 Control measures likely to be effective in interrupting transmission of CDI, of which spores can remain viable for long periods, may differ in important respects from other bacterial and viral infections spread through the faecal -oral route. Current guidance on reducing C. difficile in care homes tends to focus on residents who are symptomatic. 7 However, there is evidence to suggest that asymptomatic carriage and persistence on the skin and in the environment many weeks after treatment are major reservoirs of infection, which may not be fully addressed by current guidance. 4, 5, 9 There is growing concern that acquisition of C. difficile from asymptomatic carriers may be more important than from cases of active disease. 11 This is an important area for future research, to ensure that guidelines are targeted appropriately.
While our study demonstrates a range of improvements needed in conventional infection control in the care home setting, it will be important in future to have a better understanding of how and whether additional measures effective against CDI, which are not yet captured in guidance, should be implemented in these institutionalized 'home' settings. Our findings will usefully inform future interventions aimed at effective identification and management of diarrhoea in care homes.
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